Electrostatic interaction between cytochrome P450 and NADPH-P450 reductase: comparison of mixed and fused systems consisting of rat cytochrome P450 1A1 and yeast NADPH-P450 reductase.
The electrostatic interaction between rat cytochrome P450 1A1 and yeast NADPH-P450 reductase was analyzed by using recombinant yeast microsomes containing both native enzymes or their fused enzyme. The Vmax of the 7-ethoxycoumarin O-deethylation in the recombinant microsomes containing both rat cytochrome P4501A1 and yeast NADPH-P450 reductase (the mixed system) was maximal when the ionic strength of the reaction mixture was 0.1-0.15. However, on the fused enzyme between rat cytochrome P450 1A1 and yeast NADPH-P450 reductase (the fused system), the activity was uniformly reduced with increasing ionic strength. The pH profiles of Vmax were also different between the mixed and the fused systems. Based on these results, we propose a hypothesis that cytochrome P450 and NADPH-P450 reductase have more than one binding mode. The maximal activity of the mixed system at ionic strength of 0.1-0.15 is explained by change of the binding mode. On the other hand, the fused enzyme appears to have only one binding mode due to the limited topology of cytochrome P450 and NADPH-P450 reductase domains.